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SuperSonic flaw 

A SuperSonic Sensor head for a SuperSonic non-destructive 
test apparatus is disclosed. The SuperSonic Sensor head 
includes a SuperSonic Vibrator for transmitting and receiving 
SuperSonic waves, a holder having a base end and an 
opening end, and a Soft gel material contact medium pro 
vided in the holder between the vibrator and a test object. 
The holder is coaxial with the vibrator So that the base end 

of the holder is in contact with a free end of the vibrator. By 
way of the contact medium, the SuperSonic vibrator indi 
rectly contacts the test object. When a contact part of the 
contact medium is pressed against the test object, the vibra 
tor comes into close contact with the contact medium, and 
the contact medium comes into close contact with the test 
object. The opening end of the holder restricts the deforma 
tion of the contact part of the contact medium. 
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SUPERSONIC SENSOR HEAD FOR SUPERSONIC 
NON-DESTRUCTIVE TEST APPARATUS 

CROSS REFERENCE TO RELATED 
APPLICATIONS AND INCORPORATION BY 

REFERENCE 

0001. This application is based upon and claims the 
benefit of priority from the prior Japanese Patent Application 
No. 2004-0494.07, filed on Feb. 25, 2004; the entire content 
of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to a SuperSonic sensor 
head for a SuperSonic a non-destructive test apparatus for 
examining a test object without destroying the Same. 

0004 2. Discussion of the Related Art 
0005. In a method for manufacturing articles such as 
machines and Structures, plates manufactured by deforma 
tion processing are welded to each other. The Stability of the 
welded parts is Sometimes confirmed by the non-destructive 
test when the welded Structures are required to have a 
particularly high reliability. 

0006. As an apparatus for the non-destructive test, a 
SuperSonic non-destructive test apparatus is known. When 
the SuperSonic non-destructive test apparatus is used, a 
Vibrator in the apparatus for Outputting and inputting Super 
Sonic waves, is pressed to an object to be tested (test object) 
via a contact medium. More Specifically, there are two 
non-destructive test methods, i.e. wet-type and dry-type 
methods for testing test objects. 
0007 An example of the wet-type SuperSonic non-de 
structive test method is shown by a diagram in FIG. 5. As 
shown the figure, an upper plate 102 and a lower plate 103 
are welded to each other by Spot welding, So that a test object 
is formed. A welded part 104 a in the test object 101 is tested 
by the SuperSonic non-destructive test method for determin 
ing the quality. For this purpose, a nugget diameter D of the 
welded part 104 is determined, and the stability (soundness) 
of the welding is judged from the measurement result. 
0008 For determining the nugget diameter D in the 
wet-type SuperSonic non-destructive test method, a liquid 
contact medium 105 such as water or oil is applied to a 
surface of the upper plate 102. The contact medium 105 
plays a role as a SuperSonic wave propagation material. A 
SuperSonic vibrator 106 is pressed to the test object 101 so 
that the upper plate 102 and the SuperSonic vibrator 106 
closely contacts each other via a film made of the liquid 
contact medium 105 provided therebetween. SuperSonic 
wave is transmitted from the SuperSonic vibrator 106, 
reflected in the test object, and received by the vibrator 106. 
Accordingly, the nugget diameter D is determined from the 
difference of the forwarded and returned SuperSonic wave 
forms. 

0009. In the wet-type superSonic non-destructive test 
method, the close contact between the test object 101 and the 
vibrator 106 makes it possible for the vibrator to receive 
Stable and large wave forms even, when the pressing force 
of the SuperSonic Vibrator is Small. 
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0010. However, additional treatments are necessary for 
the wet-type test method. Namely, it is necessary to apply 
the liquid contact medium 105 to the surface of the test 
object 101 prior to the test, and to eliminate the contact 
medium 105 after the test. This operation is not easy. 
Moreover, the contact medium 105 Sometimes cannot be 
completely removed. In such case, contact medium 105 left 
on the test object 101 will make the test object 101 unclean, 
and it is possible to form rust on the test object 101. 
0011. An example of the dry-type superSonic non-de 
Structive test method is shown by a cross-sectional diagram 
in FIG. 6. In the figure, the test object 101 including the 
upper and lower plates 102 and 103 is also prepared by spot 
welding. Then, the nugget diameter D of the welded part 104 
is determined for confirming if the welding is firmly made. 

0012. In the dry-type method, a tube shaped body 112 
with a bottom wall is provided on a free end of a SuperSonic 
vibrator 111. A free end 112a of the tube shaped body 112 
is made of a flexible contact medium Such as a thin rubber 
film. The space determined by the free end of the vibrator 
111 and the tube shaped body 112 is filled with a liquid 
contact medium 113 Such as water or oil as a SuperSonic 
propagation material. Accordingly, a SuperSonic Sensor head 
110 is structured. The test object is examined by closely 
applying the free end 112a of the tube shaped body 112 
included in the SuperSonic sensor head 110. In the same way 
as in the wet-type method, a SuperSonic wave from the 
Sensor head 110 goes forward and is reflected in the test 
object, So that the nugget diameter D is detected by the 
difference of forwarding and returning SuperSonic wave 
forms. 

0013 When the SuperSonic non-destructive apparatus 
shown in FIG. 6 is used, the free end 112a of the tube shaped 
body 112, which is made of the thin rubber film or the like, 
is largely deformed, and hence a contacting area between the 
free end 112a and the test object 101 changes. In accordance 
with the change of the Surface area, the SuperSonic wave 
propagation area from the SuperSonic vibrator 111 to the test 
object 101 is also changed. Therefore, the test accuracy is 
affected. Moreover, it is difficult to maintain the durability of 
the free end 112a of the tube shaped body 112 made of a thin 
rubber film. Furthermore, it is not easy to fill the tube shaped 
body 112 with the liquid contact medium 113. As a result, 
working efficiency is not very good. 

0014 FIGS. 7A to 7C describe another example of the 
dry-type SuperSonic non-destructive test method. AS shown 
in a cross section of FIG. 7A, the SuperSonic non-destructive 
test is also carried out by using a Silicone rubber 122 which 
is a gel material with an excellent flexibility and restoration 
as a SuperSonic propagation material. The contact medium 
121, as a SuperSonic propagation material, includes a sili 
cone rubber 122 and a net 123 made of polypropylene with 
which the silicone rubber 122 is covered. The contact 
medium 121 is placed on the top surface of a test object 120. 
The contact medium 121 is interposed between a SuperSonic 
vibrator 124 and the test object 120. When the SuperSonic 
vibrator 124 is moved downwardly, the contact medium 121 
is also pressed down. Therefore, the net 123 and the silicone 
rubber 122 are deformed. As a result, close contact is 
attained between the SuperSonic vibrator 124 and the contact 
medium 121, and between the contact medium 121 and the 
test object 120. In this state, the test object 120 is subjected 
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to the SuperSonic non-destructive test by using the Super 
Sonic vibrator 124. After the test, the SuperSonic vibrator 124 
is moved upwardly, and the contact medium 121 is brought 
back to have an original shape by the elastic restoring force 
of the silicone rubber 122 and the net 123, as shown in FIG. 
7C (Japanese patent Kokai Publication 2002-181796). 
0.015 Accordingly, the contact medium 121 is easily 
detached from the SuperSonic vibrator 124 and the test object 
120. Moreover, the contact medium 121 can be repeatedly 
used because the net 123 provided on the silicone rubber 122 
protects the Surface thereof. 
0016. In this technology, however, a large cost is required 
for carrying out the test procedure. This is because the 
contact medium 121 has to be placed at a predetermined test 
position on a test object 120, and the contact medium 121 
has to be collected after the test. Moreover, the contact 
medium 121 is largely deformed, So that a contacting area 
between the contact medium 121 and the test object 120 is 
changed. Accordingly, the SuperSonic wave propagation area 
from the SuperSonic vibrator 124 to the test object 120 is also 
changed. Therefore, the text accuracy is affected. 
0.017. In addition to the above, it is possible that the net 
123 on the silicone rubber 122 prevents the close contact 
between the SuperSonic vibrator 124 and the contact medium 
121 and between the contact medium 121 and the test object 
120. This could also affect the test accuracy. 
0018 FIGS. 8A to 8C describe a further example of the 
dry-type SuperSonic non-destructive test method. AS shown 
in the figure, a Silicone rubber 122 has a receiving part 112a 
which has a shape for tightly accepting a free end of a 
SuperSonic vibrator 124. The receiving part 112a of the 
Silicone rubber 122 is in close contact with the correspond 
ing Surface of the SuperSonic vibrator 124. The Outer Surface 
of the silicone rubber which is not in contact with the 
vibrator 124 is covered with a net 123. On the other hand, 
the Surfaces of the silicone rubber 122 and the vibrator 124 
which are in contact with each other are not covered with the 
net 123, for maintaining the close contact. 
0.019 When the SuperSonic vibrator 124 is operated to 
preSS the contact medium 121, the contact medium 121 is 
deformed as shown in FIG. 8B. Accordingly, the contact 
medium 121 closely contacts the test object 120. In this 
State, the SuperSonic test is carried out. When the SuperSonic 
Vibrator 124 is raised up after the test, the contact medium 
121 is raised up together with the vibrator 124. 

0020. The elastic restoration force of the silicone rubber 
122 and the net 123 makes it possible to easily loose the 
close contact between the test object 120 and the contact 
medium 122 as shown in FIG. 8C (Refer to Japanese Kokai 
Patent Application 2002-181796). 
0021 Japanese Kokai Patent Application 2002-181796 
(FIGS. 8A to 8C) discloses that the contact medium 121 in 
the SuperSonic non-destructive test apparatus is always 
maintained to have a close contact State with the free end of 
the SuperSonic vibrator 124. Therefore, it is possible to omit 
an operation for placing the contact medium 121 at an 
appropriate position between the contact medium 121 and 
the test object 120. 

0022. However, the contact area between the contact 
medium 121 and the test object 120 changes because the 
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shape of the contact medium 121 is largely changed. 
Depending on the change of the contact area, the SuperSonic 
propagation area from the SuperSonic vibrator 124 to the test 
object 120 is widely changed. Accordingly, the test accuracy 
is affected by the change. Moreover, the net 123 covering the 
silicone rubber 122 prevent the contact medium 121 and the 
test object 120 from closely contacting with each other. This 
also will affect the test accuracy. 

OBJECT AND SUMMARY OF THE INVENTION 

0023. It is therefore a first object of the present invention 
to provide a SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus for measuring shapes of Super 
Sonic waves transmitted in a test object, which has a simple 
Structure and an excellent durability, and by which the test 
accuracy is stably obtained, comprising a SuperSonic vibra 
tor for transmitting and receiving SuperSonic waves, a tube 
shaped holder having a base end and an opening end, the 
holder being coaxial with the SuperSonic vibrator So that the 
base end of the holder is in contact with a free end of the 
SuperSonic vibrator, and a contact medium made of a Soft gel 
material provided between the SuperSonic vibrator and the 
test object, So that the SuperSonic vibrator indirectly contact 
the test object, the contact medium having a basal part and 
a contact part, and being contained in the holder, the basal 
part contacting the free end of the SuperSonic vibrator and 
the contact part protruding from the opening end of the 
holder, a pressure applied between the contact part of the 
contact medium and the test object urging the free end of the 
SuperSonic vibrator to closely contact the basal part of the 
contact medium, and the contact part of the contact medium 
to closely contact the test object. 
0024. It is a second object of the present invention to 
provide a SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus by which the contact medium is 
Stably maintained and the SuperSonic wave is properly 
converged, wherein the holder is approximately cone 
shaped, and the inner diameter of the cone decreasing from 
the base end to the opening end. 
0025. It is a third of the invention to provide a SuperSonic 
Sensor head for a SuperSonic non-destructive test apparatus 
with which the test accuracy is improved, wherein the inner 
diameter of the holder at the opening end is approximately 
the same as a test diameter of the test object. 
0026. It is a fourth object of the invention to provide a 
SuperSonic Sensor head for a SuperSonic non-destructive test 
apparatus with which many kinds of test objects having a 
variety of diameters can be tested, wherein the holder has a 
diameter converging mechanism for regulating the inner 
diameter of the holder at the opening end thereof. 
0027. It is a fifth object of the invention to provide a 
SuperSonic Sensor head for a SuperSonic non-destructive test 
apparatus which is applicable to many kinds of tests, 
wherein the base end of the holder is detachably connected 
to the SuperSonic Vibrator. 

0028. It is a sixth object of the invention to provide a 
SuperSonic Sensor head for a SuperSonic non-destructive test 
apparatus by which the non-destructive test is performed by 
easily deforming the contact medium with application of a 
Small pressure, wherein the Soft gel material is a Silicone 
rubber. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0029. A more complete appreciation of the invention and 
many of the attendant advantages thereof will be readily 
perceived as the same becomes better understood by refer 
ence to the following detailed description when considered 
in connection with the accompanying drawings, wherein: 
0030 FIG. 1 is a diagram of a SuperSonic non-destructive 
apparatus with a SuperSonic Sensor head as a first embodi 
ment of the present invention; 
0.031 FIG. 2 is a cross section of a superSonic sensor 
head according to the present invention shown in FIG. 1; 
0.032 FIG. 3 is schematic cross section of a SuperSonic 
Sensor head as a Second embodiment of the present inven 
tion; 
0.033 FIG. 4A is a cross section of a SuperSonic sensor 
head as a third embodiment of the present invention; 
0034 FIG. 4B is a diagram of the SuperSonic sensor head 
shown in FIG. 4A seen in the direction of an arrow A as 
shown in FIG. 4A; 
0.035 FIG. 5 is a diagram for explaining a conventional 
SuperSonic non-destructive apparatus, 
0.036 FIG. 6 is a diagram for explaining another con 
ventional SuperSonic non-destructive apparatus, 
0037 FIGS. 7A to 7C are diagrams for explaining a 
further conventional SuperSonic non-destructive apparatus; 
and 

0038 FIGS. 8A to 8C are diagrams for explaining a still 
another conventional SuperSonic non-destructive apparatus. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0039) Other features of this invention will become appar 
ent in the course of the following description of exemplary 
embodiments, which are given for illustration of the inven 
tion and are not intended to be limiting thereof. 
0040. A SuperSonic sensor head of the invention used for 
a SuperSonic non-destructive apparatus will now be 
explained by referring to figures. In the following embodi 
ments, a test object is obtained by Subjecting two plates to 
spot welding. The stability of the weld is examined by 
detecting the nugget diameter by the SuperSonic non-de 
Structive apparatus. 
0041) (First Embodiment) 
0.042 A first embodiment of a SuperSonic sensor head for 
a SuperSonic non-detective test apparatus according to the 
present invention will be explained by referring to FIGS. 1 
and 2. FIG. 1 is a Schematic diagram for explaining a 
SuperSonic non-destructive test apparatuS 1, and FIG. 2 is a 
croSS Section for showing the SuperSonic Sensor head in FIG. 
1. 

0043. In the SuperSonic non-destructive test apparatus 1, 
a sensor head 10 with a SuperSonic vibrator 11 causes a 
mechanism unit 3 to move based on a control Signal trans 
mitted from an operation control unit 2. Then, the SuperSonic 
Sensor head 10 is pressed against a Surface of a test object 
50. In this state, a SuperSonic wave is transmitted from a 
SuperSonic flaw detector 4 to a superSonic vibrator 11 of the 
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SuperSonic Sensor head 10 through a Signal treatment unit 5 
in the SuperSonic flaw detector 4 and an arithmetic proceSS 
ing unit 6. The SuperSonic wave is output from the vibrator 
11 to the test object 50 and the reflection of the SuperSonic 
wave is received by the SuperSonic vibrator 11 as a reflection 
echo. The reflection echo, i.e., the shape of the wave is 
shown as a diagram in a display 7. 

0044) The test object 50 has a welded structure obtained 
from a plate 51 and a plate 52 by spot welding at a welded 
part 53, as shown by the cross section in FIG. 2. By 
measuring the nugget diameter D of the welded part 53, the 
quality of the welding, that is, the stability of the weld is 
determined. 

004.5 The SuperSonic sensor head 10 is composed of the 
SuperSonic vibrator 11 in the shape of a column having a flat 
free end 11a, and a holder 12 in the shape of a tube. The 
holder 12 is provided under the SuperSonic vibrator 11 So as 
to be coaxial therewith. A base end 12a of the holder 12 is 
connected to the free end of the vibrator 11. The holder 12 
is made of a material which makes it difficult for a Super 
Sonic wave to be transmitted therethrough. The holder 12 
has an opening end 12a with an inner diameter d which is 
approximately the same as the nugget diameter D of the 
welded part 53 to be detected. 
0046 Acontact medium 13 made from a softgel material 
is provided in the holder 12. The contact medium 13 is in the 
form of a column having a diameter approximately the same 
as the inner diameter 12c of the holder 12. The contact 
medium has a flat basal part 13a and a flat contact part 13b. 
The basal part 13a closely contacts the free end 11a of the 
SuperSonic vibrator 11, and the contact part 13b slightly 
protrudes from the opening end 12b of the holder 12. A 
SuperSonic Sensor head 10 functions to press the contact part 
13.b of the contact medium 13 against the test object 50. 
Accordingly, the contact medium 13 comes into close con 
tact with a basal part 13a of the contact medium 13 by the 
compression deformation of the contact medium 13 within 
the holder 12. The holder restricts a diameter enlarging 
deformation of the contact part 13a of the contact medium 
13. Therefore, it is possible to maintain the diameter of the 
contact part 13a to have approximately the Same size as the 
inner diameter d of the opening end 12b of the holder 12. 
Namely, the inner diameter d can be maintained to be 
approximately the same as the nugget diameter D. 

0047 The contact medium 13 is made, for example, of a 
Silicone rubber which is in a Soft gel State and has an 
excellent Softness and adhesion. The contact medium 13 is 
easily deformed by application of a Small pressure by the 
sensor head 10, whereby it is possible to easily obtain a close 
contact State between the free end 11a of the SuperSonic 
vibrator 11 and a flat basal part 13a of the contact medium 
13, and between the contact part 13b of the contact medium 
13 and the test object 50. 

0048. A non-destructive test is carried out, as will be 
described below, with respect to the welded part 53 of the 
test object 50. The SuperSonic non-destructive test apparatus 
1 including the SuperSonic Sensor head 10 is used in the test. 
0049 According to a pre-set program, a control signal is 
output from an operation control unit 2. The control Signal 
causes a mechanism unit 3 to change the position. Then, the 
contact part 13b of the contact medium 13 protruded from 
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the opening end 12b presses a Surface portion of the plate 51 
corresponding to the welded part 53 in the test object 50. The 
preSSure imparts compression deformation to the contact 
medium 13 in the holder 12. By the deformation, the free 
end 11a of the SuperSonic Vibrator 11 comes in a close 
contact with the basal part 13 of the contact medium 13, and 
the contact part 13b of the contact medium 13, with the plate 
51. In this state, the contact part 13a of the contact medium 
13 is maintained to have approximately the same diameter as 
the inner diameter d of the opening end 12b of the holder 12, 
and hence as the predetermined nugget diameter D in the 
welded part 53. This is because the holder 12 restricts the 
diameter enlarging deformation of the contact part 13b. 

0050. In the state where the contact part 13b of the 
contact medium 13 is pressed to the plate 51, a SuperSonic 
wave is transmitted from the SuperSonic flaw detector 4 to 
the SuperSonic vibrator 11 of the SuperSonic sensor head 10. 
The SuperSonic wave is propagated between the SuperSonic 
vibrator 11 and the test object 50 through the contact 
medium 13. Here, the basal part 13a of the contact medium 
13 is in a close contact with the free end 11a of the 
SuperSonic vibrator 11, and the contact part 13b of the 
contact medium 13 is in a close contact with the plate 51. A 
reflection echo is received by the SuperSonic vibrator 11. 
0051. With the above-mentioned configuration, the 
SuperSonic wave is propagated from the SuperSonic vibrator 
11 to the test object 50 by passing through the contact 
medium 13. The SuperSonic wave is converged in the range 
of the nugget diameter D. In other words, it is possible to 
prevent the SuperSonic wave from diverging excessively 
beyond the nugget diameter D. 

0.052 The reflection echo of the SuperSonic wave is 
shown as a diagram in a display 7. Based on the nugget 
diameter D corresponding to the state of the welded part 53 
shown in the display 7, it is possible to determine the 
stability of the welded part 53. 

0.053 For instance, when the nugget diameter D of the 
welded part 53 is Smaller compared with a desired nugget 
diameter, it is possible that connection Strength has not been 
sufficiently obtained between the plates 51 and 52. More 
over, when the figure shows that the nugget contains a 
discontinuous part, it is also possible to cause expulsion 
phenomenon in the welded part 53, which may lower the 
connection Strength. 

0.054 When the test is completed, the transmission of the 
SuperSonic wave from the SuperSonic flaw detector 4 to the 
SuperSonic vibrator 11 is Suspended. Thereafter, the mecha 
nism unit 3 is caused to move for raising a SuperSonic Sensor 
head 10. The contact medium 13 is raised together with the 
contact medium 13 and is released from the compression 
deformation. Then, the contact medium 13 detached from 
the plate 51 is restored by the elastic restoring force, by 
loosing the contact between the surface of the plate 51 and 
the contact part 13b of the contact medium 13. Likewise, the 
elastic restoring force of the contact medium 13 makes the 
free end 11a of the SuperSonic vibrator 11 to be detached 
from the basal part 13a of the contact medium 13. 
0055. It is possible to stably attain the test accuracy by the 
SuperSonic Sensor head 10 with the Simple structure as 
mentioned above. The contact medium 13 contained in the 
holder can be repeatedly used for a long time, Since exces 
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Sive deformation of the medium is restrained and the dura 
bility is maintained. Therefore, it is possible to reduce 
running cost of the test apparatus. 

0056 (Second Embodiment) 
0057 FIG. 3 is a schematic cross section for explaining 
a SuperSonic Sensor head as a Second embodiment. Struc 
tural parts in FIG. 3 corresponding to those in FIG. 2 are 
shown with the same reference numerals in both the figures, 
and the explanation on the corresponding parts will be 
omitted. 

0058 A SuperSonic sensor head 20 in the second embodi 
ment is in the form of a column having a flat free end 11a, 
as in the first embodiment. A holder 22 is provided coaxially 
with a SuperSonic vibrator 11 with being connected to the 
free end 11a of the SuperSonic vibrator 11. The holder 22 is 
detachably connected to the outer periphery of the Super 
Sonic vibrator 11 at a lower position thereof. The holder 22 
contains a contact medium 25 therein, Similar to the first 
embodiment. The contact medium 25 is also made of a gel 
material Such as a silicone rubber. The holder 22 is made of 
a material which makes it difficult for a SuperSonic wave to 
be transmitted therethrough. The holder 22 has a base part 23 
and a conical tube part 24 which is integral with the base part 
23. The base part 23 is in the form of a ring having a 
relatively large diameter compared to the rest of the holder 
23. The base part 23 has an inner Surface 23a which contacts 
the outer periphery of the SuperSonic vibrator 11, when the 
holder 22 is connected to the vibrator 11. The conical tube 
part 24 has one end which is integral with the base part 23, 
and an opening end 24a as another end. The diameter of the 
conical tube part 24 gradually decreases toward the opening 
end 24a. The conical tube has a conically tapered inner 
Surface 24b. The inner Surface 24b of the holder 22 is made 
of a material which makes it difficult for the SuperSonic wave 
to be transmitted therethrough. Therefore, the holder 22 
helps to converge the SuperSonic wave toward the opening 
end 24a. The opening end 24a has an inner diameter d which 
is approximately the Same as the predetermined nugget 
diameter D of the welded part 53 in the test object 50. 
0059. The contact medium 25 approximately in a conical 
shape is contained in the holder 22 with the outer Surface 
fitting with the inner surface 24b of the holder 22. The 
contact medium 25 has a flat basal part 25a and a contact 
part 25b. The basal part 25b contacts the free end 11a of the 
SuperSonic vibrator 11, which slightly protrudes from the 
opening end 24a of the holder 22. 

0060 A non-destructive test is carried out with respect to 
the welded part 53 of the test object 50 by using the 
SuperSonic non-destructive test apparatuS 1 having the 
SuperSonic Sensor head 20. 
0061 According to a pre-set program, the contact part 
25b of the contact medium 25 protruded from the opening 
end 24a of the holder 22 presses a Surface portion of the 
plate 51 corresponding to the welded part 53 in the test 
object 50, as shown in FIG. 3. The pressure application 
makes the contact medium 25 easily deform within the 
holder 22. By the deformation, the free end 11a of the 
SuperSonic vibrator 11 comes in a close contact with the 
basal part 25a of the contact medium 25, and the contact part 
25b of the contact medium 25 with the test object 50. The 
holder 22 restricts the diameter enlarging deformation of the 
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contact part 25b. In this state, the contact part 25b of the 
contact medium 25 is maintained to have approximately the 
Same diameter as the inner diameter d of the opening end 
24a of the conical tube part 24. In other words, the contact 
part 25b of the contact medium 25 is maintained to have the 
Same diameter as of the nugget diameter D. 
0.062. In the state where the contact part 25b of the 
contact medium 25 is pressed against the plate 51, a Super 
Sonic wave is propagated between the SuperSonic vibrator 11 
and the test object 50. Here, the SuperSonic wave is trans 
mitted from SuperSonic vibrator 11 to the test object 50 
through the contact medium 25, which is closely in contact 
with the vibrator 11 and with the plate 51. The SuperSonic 
wave is converged to the width of the inner diameter d of the 
opening end 24a of the tube part 24 in the holder 20, namely 
to the nugget diameter D (test diameter) of the welded part 
53. The reflection echo from the test object 50 is received by 
the SuperSonic vibrator 11. Based on the reflection echo, the 
Stability of the Weld is determined According to the Super 
Sonic sensor head 20 of the present invention wherein the 
holder 22 and the contact medium 25 are formed in conical 
shapes, the contact medium 25 made from the Soft gel 
material is stably maintained in the holder 22. It is possible 
to replace the holder with other holders having various inner 
diameters d corresponding to the various nugget diameters 
D. In other words, it is possible to carry out the non 
destructive test only by exchanging the holders, not by 
preparing many kinds of expensive SuperSonic vibrators 
with different sizes. By the Supersonic vibrator 11 for 
general use as in the invention and equipment investment 
will be minimized. 

0.063 For detachably connecting the holder 22 to the 
SuperSonic vibrator 11, it is also possible to use a clump 
apparatus or a Screw mechanism. 

0064) (Third Embodiment) 
0065 FIGS. 4A and 4B are schematic diagrams for 
explaining the SuperSonic Sensor head as a third embodiment 
of the present invention. FIG. 4A is a cross section of the 
SuperSonic sensor head, and FIG. 4B is a diagram of the 
SuperSonic sensor head obtained by viewing FIG. 4A in the 
direction of an arrow A in FIG. 4A. Structural parts in FIG. 
4 corresponding to those in FIGS. 2 and 3 are shown with 
the same reference numerals therein and the explanation on 
the corresponding parts will be omitted. 

0.066 A SuperSonic sensor head 30 in the third embodi 
ment is in the form of a column having a flat free end 11a 
as in the first embodiment. A holder 32 with a converging 
mechanism 35 is provided coaxially with the SuperSonic 
Vibrator 11 with respect to an axis a, by being connected to 
the free end 11a of the SuperSonic vibrator 11. The holder 32 
contains a contact medium 40 therein, Similar to the first 
embodiment. The contact medium 40 is also made from a gel 
material Such as a Silicone rubber. 

0067. The holder 32 is made of a material which makes 
it difficult for a SuperSonic wave to be transmitted there 
through. The holder 32 has a base part 33 and a conical tube 
part 34 which is integral with the base part 33. The base part 
33 is in the form of a ring having a relatively large diameter 
compared to the rest of the holder 32 and is detachable from 
the SuperSonic vibrator 11. The base part 33 has an inner 
Surface 23a which contacts the Outer periphery of the 
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SuperSonic vibrator 11, when the holder 32 is connected to 
the vibrator 11. The conical tube part 34 has one end which 
is integral with the base part 33, and an opening end 34a as 
another end. The diameter of the conical tube part 34a 
gradually decreases toward the opening end 34a. The coni 
cal tube part 34 has a conically tapered inner surface 34b. A 
plurality of slits 34c is formed in the tube part 34. The slits 
34c extend in an axial direction from the opening end 34a of 
the tube part 34. 
0068 The diameter converging mechanism 35 has an 
operation part 36 which is approximately in the form of a 
cylinder. The operation part 36 includes a base portion 37 
and a ring portion 38 formed integrally with the base portion 
37. The base portion 37 is in the form of a ring with a screw 
hole 37a for receiving the holder 32. Therefore, the base 
portion 37 of the diameter converging mechanism 35 can be 
connected with the screw part 33a formed around the base 
portion 37 of the holder 32. A peripheral Surface 38a of the 
ring portion 38 in the converging mechanism 35 is in contact 
with the outer periphery of the tube part 34 of the holder 32. 
The screw part 33b and the screw hole 37a can be connected 
to each other by rotating the base portion 37 in the converg 
ing mechanism 35 on the base part 33 of the holder 32. The 
screw part 33b and the screw hole 37a constitute a screw 
mechanism. When the outer periphery of the tube part 34 is 
moved downwardly in the direction of the opening end 34a 
by rotating the operation part 36 of the converging mecha 
nism 35 on the ring portion 38, the diameter of the opening 
end 34a is increased. The Slits 34c, which divide the tube 
part 34 into a plurality of Sections, allow the opening end 
34a to increase the diameter. When the operation part 36 is 
rotated in a reversed direction, the tube part 34 is being 
moved upwardly by means of the Screw mechanism. In this 
case, the diameter of the opening end 34a decreases by the 
closure of the slits 34a. Thus, the converging mechanism 35 
enlarges and reduces the diameter of the inner diameter d of 
the opening end 34a. The converging mechanism 35 
includes the slits 34c, and the operation part 36 including the 
base part 37 and the ring part 38. 
0069. By using the thus structured converging mecha 
nism 35, the inner diameter d of the opening end 34 in the 
holder 32 is adjusted So as to have approximately the same 
diameter with as the nugget diameter D of the welded part 
53 in the test object 50. 
0070 The contact medium 40 is also approximately in 
the shape of a cone which has an outer Surface So that the 
outer surface fits the conically tapered inner surface 34b of 
the holder 32. The contact medium 40 includes a flat basal 
part 4.0a and the contact part 40b. The flat basal part 40a 
contacts the free end 11a of the SuperSonic vibrator 11, and 
the contact part 40b Slightly protrudes from the opening end 
34a of the holder 32. 

0071. In the SuperSonic sensor head 30 with the converg 
ing mechanism 35, the contact medium 40 made of the soft 
gel material can be maintained in the holder 32 in a conical 
shape. The converging mechanism 35 adjusts the inner 
diameter d of the opening end 34a of the holder 32 to be the 
Same as the nugget diameter D of the welded part of the test 
object prior to a test. Therefore, the SuperSonic head 30 of 
the invention can be used for non-destructive tests on many 
kinds of test objects with different nugget diameters. 
0072 The structure of the converging mechanism 35 is 
not limited to the above embodiment. For example, it is 
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possible to use a ring-shaped clamp which expands and 
contracts over the outer surface of the tube part 34, and that 
the outer Surface has slits for dividing the outer Surface into 
Several Sections. 

0073. In addition to the above embodiment, it is possible 
to use the SuperSonic Sensor head of the present invention for 
a non-destructive test for testing defects in many kinds of 
StructureS. 

0.074 The present invention being thus described, it will 
be clearly understood that the same may be varied in many 
wayS. Such variations are not to be regarded as a departure 
from the Spirit and Scope of the present invention, and all 
Such modification as would be easily understood to one 
skilled in the art are intended to be included within the scope 
of the appended claims. 

1. A SuperSonic Sensor head for a SuperSonic non-destruc 
tive test apparatus for measuring shapes of SuperSonic waves 
transmitted in a test object, comprising: 

a SuperSonic Vibrator for transmitting and receiving Super 
Sonic waves; 

a tube-shaped holder having a base end and an opening 
end, the holder being coaxial with the SuperSonic 
vibrator So that the base end of the holder is in contact 
with a free end of the SuperSonic vibrator, and 

a contact medium made of a Soft gel material provided 
between the SuperSonic vibrator and the test object, So 
that the SuperSonic vibrator indirectly contacts the test 
object, the contact medium having a basal part and a 
contact part, and being contained in the holder, the 
basal part contacting the free end of the SuperSonic 
Vibrator and the contact part protruding from the open 
ing end of the holder, a pressure applied between the 
contact part of the contact medium and the test object 
urging the free end of the SuperSonic vibrator to closely 
contact the basal part of the contact medium, and the 
contact part of the contact medium to closely contact 
the test object. 

2. The SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus as claimed in claim 1, wherein the 
holder is approximately cone-shaped, the inner diameter of 
the cone decreasing from the base end to the opening end. 

3. The SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus as claimed in claim 1, wherein the 
inner diameter of the holder at the opening end is approxi 
mately the same as a test diameter of the test object. 

4. The SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus as claimed in claim 2, wherein the 
inner diameter of the holder at the opening end is approxi 
mately the same as a test diameter of the test object. 

5. The SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus as claimed in claim 1, wherein the 
holder has a diameter converging mechanism for regulating 
the inner diameter of the holder at the opening end thereof. 

6. The SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus as claimed in claim 2, wherein the 
holder has a diameter converging mechanism thereon for 
regulating the inner diameter of the holder at the opening 
end thereof. 
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7. The SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus as claimed in claim 1, wherein the 
base end of the holder is detachably connected to the 
SuperSonic vibrator. 

8. The SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus as claimed in claim 2, wherein the 
base end of the holder is detachably connected to the 
SuperSonic vibrator. 

9. The SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus as claimed in claim 3, wherein the 
base end of the holder is detachably connected to the 
SuperSonic vibrator. 

10. The SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus as claimed in claim 5, wherein the 
base end of the holder is detachably connected to the 
SuperSonic vibrator. 

11. The SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus as claimed in claim 1, wherein the 
Soft gel material is a Silicone rubber. 

12. The SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus as claimed in claim 2, wherein the 
Soft gel material is a Silicone rubber. 

13. The SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus as claimed in claim 3, wherein the 
Soft gel material is a Silicone rubber. 

14. The SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus as claimed in claim 5, wherein the 
Soft gel material is a Silicone rubber. 

15. The SuperSonic Sensor head for a SuperSonic non 
destructive test apparatus as claimed in claim 7, wherein the 
Soft gel material is a Silicone rubber. 

16. A method for conducting a SuperSonic non-destructive 
test for measuring shapes of SuperSonic waves transmitted in 
a test object, comprising: 

transmitting and receiving SuperSonic waves from a 
SuperSonic vibrator; 

providing a tube-shaped holder having a base end and an 
opening end, the holder being coaxial with the Super 
Sonic vibrator so that the base end of the holder is in 
contact with a free end of the SuperSonic vibrator; 

positioning a contact medium made of a Soft gel material 
between the SuperSonic vibrator and the test object, So 
that the SuperSonic vibrator indirectly contacts the test 
object, the contact medium having a basal part and a 
contact part, and being contained in the holder; 

contacting the basal part with the free end of the Super 
Sonic vibrator and arranging the contact part to protrude 
from the opening end of the holder; 

applying pressure between the contact part of the contact 
medium and the test object thereby urging the free end 
of the SuperSonic vibrator to closely contact the basal 
part of the contact medium, and the contact part of the 
contact medium to closely contact the test object. 


